The study of the reproductive cycle of a species includes several peculiar aspects that require different lines of investigation. In the characterization of maturity, fecundity, moulting, and life cycle, reproductive period, gonadal development and egg development, periodic population samples are needed (GONZÁLES-GURRIARÁN 1985) .
During the gonadal development of decapods, there are modifications in the structure of the gonads, which includes gonadal cell modifications, growth of gametes to maturation, ovulation, and oviposition in the case of females (GRASSÉ 1994) . In males the spermatogenesis is characterized by the development of germinative cells of spermatogonia, passing through primary and secondary spermatocytes until mature spermatids, and the latter in mature spermatozoa (KROL et al. 1992) .
All these modifications in the structure of the gonads require a great amount of energy. Lipid deposition during maturation is crucial to gonad development and reproduction, and it is essential to the embryo growth (CAVALLI et al. 2001 , KROL et al. 1992 . The yolk consists of water, protein, and lipids; it is a structural component in tissue formation and a necessary nutrient for the developing embryo (KROL et al. 1992) . Vitellogenesis is characterized by a rapid deposition of yolk and other proteins in the oocyte, which results in a rapid increase in its diameter (EASTMAN-REKS & FINGERMAN 1985) . ABSTRACT. One way to estimate gonadal development through the reproductive cycle is to observe the growth of the gonads related to the organs used to store energy. The aim of this study was to follow the gonadosomatic and hepatosomatic indexes during annual cycle of Aegla platensis Schmitt, 1942 . Adult animals were collected in Taquara, Rio Grande do Sul, Brazil (29°46'S, 50°53'W). Males and females were initially weighed and dissected and had their gonads and hepatopancreas (HP) removed and weighed in order to estimate the Gonadosomatic (GI) and hepatosomatic (HI) indexes. In females, the indexes were also compared to the degree of development of the ovaries. In males the GI showed a peak of gonadal development in the autumn (p < 0.05), just when the HI showed a decrease (p < 0.05). Females showed a rise in the GI at the end of summer and beginning of autumn (p < 0.05). The main storage organ of organic and inorganic reserves in decapods is the hepatopancreas. It is used in the synthesis and secretion of digestive enzymes and in carbohydrate metabolism, among other functions (MACLAUGHLIN 1983) .
Dynamics of g
Seasonality of gonadal development in the somatic tissues is associated with the stocking of organic and mineral reserves which are carried to the gonads during gametogenesis (LAWRENCE 1976) . Therefore, it is expected that during gonadal development, the energy reserves of the hepatopancreas are used, so that the gonadosomatic and hepatosomatic index values are expected to vary inversely to one another.
In the study of gonadal development as well as in the estimate of maturity, the gonadal index is a qualitative method of maturity determination that is often used (HAEFNER & SPAARGAREN 1993 , CHU 1995 , LÓPEZ-GRECO & RODRÍGUEZ 1999 . Besides estimating maturity, the gonadosomatic index expresses, as a percentage, how much the gonad represents in the total weight of the body of the animal; and it is an indicator of the functional condition of the ovaries (VAZZOLER 1996) . In studies of gonadal development, the gonadal indexes are often used together with the indexes of organs that store energy; these organs often fluctuate in size time in a similar way to the gonads (GRANT & TYLER 1983) .
Aegla platensis Schmitt, 1942 is a species with wide geographic distribution, found in several regions of Argentina, Paraguay and Uruguay. In Brazil it occurs in southwestern Santa Catarina and in most of the state of Rio Grande do Sul except its northeast region (BOND-BUCKUP & BUCKUP 1999) . This species has a long reproductive period, with ovigerous females found year-round (BUENO & BOND-BUCKUP 2000) . More profound studies of the reproductive cycle of A. platensis, such as analysis of gonadal development, fecundity and maturity, are lacking.
In view of the lack of information about the gonadal development of A. platensis, this research aimed to verify the relationships between gonads and hepatopancreas, as well as following the gonadal development during the course of a year. This paper is part of a bigger study about the reproductive aspects of A. platensis, where the description of the males and females' gonads and relative growth were made. Ovigerous females were excluded of the gonadal development analysis.
MATERIAL AND METHODS
The animals had their cephalothorax length (CL) measured with a digital caliper to 0.01 mm accuracy, and weighed to an accuracy of 0.1 mg. The aeglids were dissected and had their gonads and hepatopancreas (HP) removed. In females, the ovaries and HP were weighed. As in previous histological observations it was noticed different degrees of vasa deferentia (VD) dilatation in males, the testes, VD, and HP were weighed.
The macroscopic degree of ovarian development was determined from ovary size and colour for each dissected female. The stages of maturation, from the least developed to the mature gonad, were distinguished as follows: Stage I) ovary beginning development/spent ovary, small and white, the posterior lobes reaching the first abdominal somite; Stage II) gonad yellow, with posterior lobes reaching the first abdominal somite; Stage III) ovary orange, the lobes slightly wider than the former stages and of similar length; Stage IV) gonad fully developed, ovary red and the lobes visually wider than the other stages, may reach the third abdominal somite.
The gonadosomatic index (GI) and hepatosomatic index (HI) were calcutated as follows (GRANT & TYLER 1983 , VAZZOLER 1996 : GI = GW/TW x 100, where GW is the gonad weight and TW is the total weight of the animal. HI = HW/TW x 100, where HW is the HP weight and TW is the total weight of the animal.
All data were analyzed using one-way ANOVA with Bio Estat software (AYRES et al. 1998) ; either to monthly and seasonal analysis the values of GI and HI were analyzed separately. When sample means were different, a Bonferroni test was used.
RESULTS
At the end of the 12-month study, 120 females and 114 males had been collected. The CL of females ranged from 10.11mm to 19.25 mm, and of males from 12.24 mm to 24.35 mm. The weight of the females ranged from 50.8 mg to 331.8 mg, and of males from 98.6 to 972.6 mg.
Females with ovaries in the stage V were found during all months of the year (Fig. 1) , as were males with the testes and vasa deferentia with advanced development (the last one with a great degree of dilatation).
Ovaries in stage III, were abundant, representing 40% of the ovaries of the collected females, followed by ovaries in stage II (23.7%) and stages I and IV, each representing 17.8% of the females.
The lowest value of female GI (0.53) occurred in November (spring); the highest value (2.94) in March (late summer); the lowest value of HI (4.15) occurred in April, and the highest (6.93) in November. In males, the lowest value of GI (0.63) was in November and the highest (4.15) in April; the lowest value of HI (3.77) occurred in April and the highest (6.56) in September.
When data were grouped for a seasonal analysis, the gonadal development of females peaked at the end of the summer and in the autumn (p < 0.05), just when HI values were lowest (p < 0.05) (Fig. 2) . In males, gonadal development was greatest in the autumn (p < 0.05), just when the HI was lowest (p < 0.05) (Fig. 3) . Even when there was a rise in the values of GI, these values never exceeded the HI. Dynamics of gonadal development of Aegla platensis... Considering the stages of development of the ovaries, GI increased and HI decreased as the ovaries developed (p < 0.05); there were no differences only in comparing stages I and II (Fig. 4) . There was an overlap in GI values related to the degree of development of the ovaries and size of the females; females of different sizes showed different stages of ovary development.
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DISCUSSION
The beginning of reproduction is a critical event in the life history of animals. This can be associated with the reproductive effort, which is defined by the proportion of energy that is allocated to reproduction (LÓPEZ-GRECO & RODRÍGUEZ 1999) .
Often, decapod crustaceans have reproductive periods restricted to certain months of the year, for example Macrobrachium borelli (Nobili, 1896), M. pottiuna (Müller, 1880) , Palaemon pandaliformis (Stimpson, 1871), Chasmagnathus granulatus Dana, 1851, Cancer magister Dana, 1852 and Uca lactea (de Haan, 1835) (BOND & BUCKUP 1982 , MÜLLER et al. 1996 , LÓPEZ-GRECO & RODRÍGUEZ 1999 , SWINEY & SHIRLEY 2001 , YAMAGUCHI 2001 .
Some previously studied species of the genus Aegla demonstrated reproductive periods restricted to a particular season, such as A. laevis laevis (Latreille, 1818) from March to October;
A. odebrechtii paulensis Schmitt, 1942 from May/June to October; A. rostrata Jara, 1977 beggining in April and A. leptodactyla Buckup and Rossi, 1977 with a reproductive cicle beginning in April untill September (BAHAMONDE & LÓPEZ 1961 , LÓPEZ 1965 , JARA 1977 , NORO & BUCKUP 2002 . In this respect, A. platensis is different from most species of the genus Aegla, because ovigerous females are found year-round (BUENO & BOND-BUCKUP 2000) . This confirmed the results of this research, in which during all the months of sampling, males and females with gonads morphologically ready for reproduction were found.
The high proportion of ovaries in stage III during the study year may indicate that most of the population of A. platensis is in constant production of mature oocytes for reproduction; this is proven by the presence of females in the different stages of gonadal development throughout the year.
Although there were females with ripe gonads during the entire year, there was a peak in gonadal development (high GI value) in the beginning of autumn, when 68% of the females collected had ovaries in stage III. At this stage, the ovaries already contain many oocytes in secondary vitellogenesis with enough yolk for reproduction (Sokolowicz, personal observation); this is corroborated by the high values of GI in these Figure 1 . Aegla platensis collected in the Arroio do Mineiro: (1) percentage of the different stages of development of the ovaries; (2-3) seasonal hepatosomatic index (HI) and gonadosomatic index (GI) of (2) females and (3) males; (4) hepatosomatic index (HI) and gonadosomatic index (GI) of females in the different stages of ovary development. Different letters indicate significative differences (p < 0.05). Capital letters refer to GI and small letters refer to HI.
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Revista Brasileira de Zoologia 23 (4): 1153-1158, dezembro 2006 months, so at this time the majority of the population is preparing the gonads for reproduction. Besides the high percentage of stage IV ovaries in September, it didn't result in great values in the seasonal analysis of gonadal development because this peak occurred only on this month of the season. In decapods, the hepatopancreas is the major storage organ for organic reserves allocated to ovary development. The utilization of these reserves has been shown by several authors in different decapod species: Metapenaeus affinis (Milne Edwards, 1837) and Portunus pelagicus (Linnaeus, 1758) by PILLAY & NAIR (1973) , Sesarma intermedia (de Haan, 1835) by KYOMO (1988) , Penaeus monodon (Fabricius, 1798) by MILLAMENA & PASCUAL (1990) , Crangon crangon (Linnaeus, 1758) by HAEFNER & SPAARGAREN (1993) , Uca tangeri (Eydoux, 1835) by MOURENTE et al. (1994) , Metapenaeus joyneri (Miers, 1880) by CHU (1995) , and Chasmagnathus granulatus by LÓPEZ- GRECO & RODRÍGUEZ (1999) . When males were also analyzed, none of these researches found correlations between the utilization of organic reserves during gonadal development.
Some studies also showed that the hepatopancreas may not be the main storage organ of organic reserves during reproduction; these studies did not demonstrate any correlation of this organ with gonadal development, as in Macrobrachium rosenbergii (de Man, 1879) (CAVALLI et al. 2001) In females, during secondary vitellogenesis, synchronous growth of the oocytes occurs through endocytotic uptake of vitellogenin (CHARNIAUX-COTTON 1985) . This accumulation of yolk in the ovary during preparation for reproduction can be observed in the increase of the GI values in females as the ovary develops. Similar results were found in other crustaceans: Macrobrachium rosenbergii (CAVALLI et al. 2001) , Aristeus antennatus, Parapenaeus longirostris and Nephrops norvegicus (ROSA & NUNES 2003) .
The results of this study demonstrated that in Aegla platensis the pattern of utilization of the hepatopancreas reserves during gonadal development is followed for both males and females, because the HI values decreased significantly in the months which the GI values were higher. However, the hepatopancreas reserves were not completely used, because the HI values were always higher than the GI values.
Some hypotheses can be raised about this subject. These results may suggest that the animals are using another source of energy besides the hepatopancreas. During the process of gonadal development, much energy is lost to gamete production, especially in females, in which more energy is transferred to the gonads for yolk production; because of that it was expected that the HI values would be lower than in fact they were.
Several papers about biochemistry variations during reproduction have demonstrated that other tissues and organs, besides the hepatopancreas and ovary, can accumulate organic reserves, such as the hemolymph and the muscles (PILLAY & NAIR 1973 , SPAARGAREN & HAEFNER 1994 , PALACIOS et al. 2000 , CAVALLI et al. 2001 , ROSA & NUNES 2002 .
The processes of reproduction and maturation seem to be influenced or even synchronized by seasonal feeding or food availability (ROSA & NUNES 2002) . The year-round availability of food also may explain the low mobilization of reserves from the hepatopancreas to the gonad. In omnivorous species when food is available throughout the year, a reciprocal relationship between hepatopancreas and ovary may not be apparent (CLARKE 1982) . Aegla platensis feeds on plant detritus, immature insects, and several invertebrate groups; because of this it has been characterized as an omnivorous, generalist and opportunist species, feeding constantly, and showing completely full stomachs most of the time (BUENO & BOND-BUCKUP 2004) . Therefore, it can be expected that if the hepatopancreas reserves are used, this loss is compensated by direct gain from feeding, as suggested for Nephrops norvegicus (TUCK et al. 1997) .
Another hypothesis that could explain the high values of HI as the ovary develops would be that the animal does not need to use a large amount of organic reserves because of the small number of extruded eggs compared to brachyurans, in which there is a great decrease of the hepatopancreas reserves during gonadal development. However, though the number of eggs in aeglids is lower, the amount of yolk in these eggs is much larger, since these animals show direct development and undergo the larval modifications while still inside the egg, which requires a large amount of energy.
Aegla platensis has a peculiar reproductive cycle compared to most decapods, in that it reproduces during the entire year. Though males and females with mature gonads are found in all months of the year, there is a peak in gonadal indexes during the autumn. This indicates that most animals of the population show gonadal preparation for the winter, when ovigerous females are more prevalent (BUENO & BOND-BUCKUP 2000) . These results, and the contemporaneous occurrence of females in the different stages of ovary development, indicate that there are animals in the different stages of the reproductive cycle at the same time, and thus the population is in constant gamete production.
